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        The objective of the present study was to assess some reproductive 
traits in a herd of cross bred dairy cows (Holstein Friesian x Kenana) in a 
private farm located at Soba District Khartoum State. Data from 317 
records for the period 2000-2008 (included seven parities) were compiled 
and analyzed to study the effects of season of calving, parity order and 
their interaction on calving interval, days open, number of services per 
conception and pregnancy rate. The results indicated that season of calving 
did not exert any significant (P<0.05) effect on calving interval, days open 
and number of services per conception. The summer calver however, 
secured the longest calving interval (410.5±14.5 days), and days open 
(108.9±5days) and the highest number of services per conception (3.0±0.2 
services) .In contrast, the parity order exerted a significant (P<0.05) effect 
on the calving interval of late parities compared with the earlier parities. 
The calving intervals pertaining to the 6th and7th parities were 
significantly shorter than those for the first four parities. Days open in the 
4th parity was also affected significantly by parity order, while the number 
of services per conception was   not affected by the days open with the 
first parity requiring the highest number of services per conception. The 
interactive effects of season of calving and parity order on the studied 
traits revealed that in the 2nd parity the winter calvers secured the shortest 
calving interval, while the summer calvers in the third parity had the 
longest calving interval. In the fifth parity, the autum calvers secured 
significantly shorter calving interval those the two other seasons. The over 
all mean of calving interval for autum calvers was the shortest. The days 
open in the 2nd parity were the longest in the summer calvers, while the 
winter calvers maintained the longest days open in third and fifth parities. 
The interaction between the season of calving and parity order secured to 
exert a significant effect on number of services per conception were by the 
lowest number of services per conception were recorded for the winter 
calvers in their first, 6th and 7th parities. The over mean of number of 
servicees per conception for seven parities, during the three calving 
seasons, were 2.5, 2.4 and 2.8 for autum, winter and summer calvers, 







هﻮﻟﺴﺘﺎﻳﻦ )اﻟﻲ ﺗﻘﻴﻴﻢ ﺑﻌﺾ اﻟﺼﻔﺎت اﻟﺘﻨﺎﺳﻠﻴﺔ ﻟﻘﻄﻴﻊ ﻣﻦ اﺑﻘﺎر اﻟﻠﺒﻦ اﻟﻬﺠﻴﻨﺔ  اﻟﺪراﺳﺔ هﺬﻩهﺪﻓﺖ 
اﻟﻤﻌﻠﻮﻣﺎت ﻣﻦ  ﺖﺟﻤﻌ .ﻤﻨﻄﻘﺔ ﺳﻮﺑﺎ ﺷﺮق ﺑﻮﻻﻳﺔ اﻟﺨﺮﻃﻮمﺑ ﻣﺰرﻋﺔ ﺧﺎﺻﺔ ﻓﻲ(  آﻨﺎﻧﺔ  xﻓﺮﻳﺰﻳﺎن
اﻟﻮﻻدة ﻣﻮﺳﻢ اﻟﻮﻻدة وﺗﺮﺗﻴﺐ  ﻟﺪراﺳﺔ ﺗﺄﺛﻴﺮ وذﻟﻚ (وﻻدات ﺳﺒﻊ) 8002 - 0002ﻟﻠﻔﺘﺮة  ﺳﺠًﻼ 713
 و ﺧﺼﺎبﻟﻺ وﻋﺪد اﻟﺘﻠﻘﻴﺤﺎت اﻟﻼزﻣﺔ اﻟﻔﺘﺮة اﻟﻤﻔﺘﻮﺣﺔ و ، ﻋﻠﻲ اﻟﻔﺘﺮة ﺑﻴﻦ اﻟﻮﻻدﺗﻴﻦ ﺑﻴﻨﻬﻤﺎ واﻟﺘﻔﺎﻋﻞ
ﻟﻤﻮﺳﻢ اﻟﻮﻻدة ﻋﻠﻲ آﻞ ﻣﻦ   50.0<P()  ﺗﺎﺛﻴﺮ ﻣﻌﻨﻮي اوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ ﻋﺪم وﺟﻮد. ﻣﻌﺪل اﻟﺤﻤﻞ 
أﻇﻬﺮت آﻤﺎ  . ﺧﺼﺎباﻟﺘﻠﻘﻴﺤﺎت اﻟﻼزﻣﺔ ﻟﻼ آﺬﻟﻚ ﻋﺪد اﻟﻔﺘﺮة اﻟﻤﻔﺘﻮﺣﺔ و اﻟﻔﺘﺮة ﺑﻴﻦ اﻟﻮﻻدﺗﻴﻦ و
 آﺎﻧﺖ ﺑﻴﻨﻤﺎ( ﻳﻮم5.41±5.014)ﻧﺎﻟﺖ اﻃﻮل ﻓﺘﺮة ﺑﻴﻦ اﻟﻮﻻدﺗﻴﻦ  اﻟﻨﺘﺎﺋﺞ ﺑﺎن وﻻدات ﻓﺼﻞ اﻟﺼﻴﻒ
(. 2.0±0.3)ﻋﻠﻲ ﻋﺪد ﻣﻦ اﻟﺘﻠﻘﻴﺤﺎت اﻟﻼزﻣﺔ ﻟﻼﺧﺼﺎب و أ( ﻳﻮم5±9.801) اﻟﻔﺘﺮة اﻟﻤﻔﺘﻮﺣﺔ
ﻴﻦ ﻓﻲ اﻟﻮﻻدات ﻋﻠﻲ اﻟﻔﺘﺮة ﺑﻴﻦ اﻟﻮﻻدﺗ ﻟﺘﺮﺗﻴﺐ اﻟﻮﻻدة )50.0<P( وﺟﻮد ﺗﺎﺛﻴﺮ ﻣﻌﻨﻮي ﻟﻮﺣﻆ أﻳﻀًﺎ
واﻟﺴﺎﺑﻌﺔ اﻟﺴﺎدﺳﺔ اﻟﻔﺘﺮة ﺑﻴﻦ اﻟﻮﻻدﺗﻴﻦ ﻓﻲ  ﻣﻊ  اﻟﻮﻻدات اﻟﻤﺒﻜﺮة ﺑﻴﻨﻤﺎ آﺎﻧﺖاﻟﻤﺘﺎﺧﺮة ﻣﻘﺎرﻧﺔ 
ﻣﻌﻨﻮﻳﺎ  اﻟﻔﺘﺮة اﻟﻤﻔﺘﻮﺣﺔ ﻓﻲ اﻟﻮﻻدة اﻟﺮاﺑﻌﺔ اﻳﻀﺎ ﺗﺄﺛﺮت . ﻣﻌﻨﻮﻳﺎ ﻣﻦ  اﻟﻮﻻدات اﻻرﺑﻊ اﻻوﻟﻲاﻗﺼﺮ
ﻋﺪد اﻟﺘﻠﻘﻴﺤﺎت ﻼﺧﺼﺎب ، ﺑﺎﻟﺮﻏﻢ ان ﻟﺘﻠﻘﻴﺤﺎت اﻟﻼزﻣﺔ ﻟﻋﺪد ا ﺑﻬﺎ ﺛﺮﻟﻢ ﻳﺘﺄﺑﻴﻨﻤﺎ ،  ﺑﺘﺮﺗﻴﺐ اﻟﻮﻻدة
  . اآﺒﺮ اﻟﻼزﻣﺔ ﻟﻼﺧﺼﺎب ﺑﻌﺪ اﻟﻮﻻدة اﻻوﻟﻲ آﺎﻧﺖ
ان اﻟﻮﻻدة اﻟﺜﺎ ﻧﻴﺔ  ﺗﺤﺖ اﻟﺪراﺳﺔ ﻓﻘﺪ أﻇﻬﺮ اﻟﺼﻔﺎت ﻋﻠﻰﺗﺮﺗﻴﺐ اﻟﻮﻻدة و  أﻣﺎ ﺗﻔﺎﻋﻞ ﻣﻮﺳﻢ  اﻟﻮﻻدة
ﺑﻴﻨﻤﺎ وﻻدات اﻟﺼﻴﻒ  )50.0<P(ﺳﺠﻠﺖ  اﻗﺼﺮ ﻓﺘﺮة ﺑﻴﻦ اﻟﻮﻻدﺗﻴﻦ  ﻗﺪ وﻻدات  اﻟﺸﺘﺎء ﻣﻦ
وﻻدات اﻟﺨﺮﻳﻒ  ﻦ اﻟﻮﻻدﺗﻴﻦ ﻓﻲ اﻟﻮﻻدة اﻟﺜﺎﻟﺜﺔ ، أﻣﺎ اﻟﻮﻻدة اﻟﺨﺎﻣﺴﺔ ﻣﻦﺎﺣﺘﻔﻈﺖ ﺑﺎﻃﻮل ﻓﺘﺮة ﺑﻴﻓ
اﻟﻤﺘﻮﺳﻂ  وﺳﺠﻞ .ﺮﻳﻦﻟﻮﻻدﺗﻴﻦ ﻣﻘﺎرﻧﺔ ﻣﻊ اﻟﻔﺼﻠﻴﻦ اﻵﺧﻔﺘﺮة ﺑﻴﻦ  اﻟﻠﻗﺼﺮ ﺳﺠﻠﺖ ﻓﺮﻗﺎ ﻣﻌﻨﻮﻳﺎ أﻓﻘﺪ 
وﻻدات ﺳﺠﻠﺖ .  ﻧﻴﺔﻠﻔﺘﺮة ﺑﻴﻦ اﻟﻮﻻدﺗﻴﻦ ﻟﻮﻻدات اﻟﺨﺮﻳﻒ اﻗﺼﺮ ﻓﺘﺮة ﻣﻔﺘﻮﺣﺔ ﻓﻲ اﻟﻮﻻدة اﻟﺜﺎﻟاﻟﻌﺎم  
ﺔ  ﻓﻲ ﺑﻴﻨﻤﺎ  وﻻدات اﻟﺨﺮﻳﻒ اﺣﺘﻔﻈﺖ ﺑﺎﻃﻮل ﻓﺘﺮة ﻣﻔﺘﻮﺣ ، اﻟﺼﻴﻒ اﻃﻮل ﻓﺘﺮة ﺑﻴﻦ اﻟﻮﻻدﺗﻴﻦ
 ًاﺗﺎﺛﻴﺮاﻟﻤﻔﺘﻮﺣﺔ  اﻟﺘﻔﺎﻋﻞ ﺑﻴﻦ ﻣﻮﺳﻢ اﻟﻮﻻدة واﻟﻔﺘﺮةأﻇﻬﺮ  .اﻟﻮﻻدات اﻟﺜﺎﻟﺜﺔ واﻟﺨﺎﻣﺴﺔ 
 ت اﻟﻼزﻣﺔاﻗﻞ ﻋﺪد ﻣﻦ اﻟﺘﻘﻠﻴﺤﺎإذ أن ﻋﻠﻲ ﻋﺪد اﻟﺘﻠﻘﻴﺤﺎت اﻟﻼزﻣﺔ ﻟﻼﺧﺼﺎب   )50.0<P(ﻣﻌﻨﻮﻳًﺎ
واﻟﻤﺘﻮﺳﻂ اﻟﻌﺎم ﻟﻌﺪد اﻟﺘﻘﻠﻴﺤﻠﺖ  .اﻟﺴﺎﺑﻌﺔ ﻓﻲ وﻻدات اﻟﺨﺮﻳﻒ اﻻوﻟﻲ و اﻟﺴﺎدﺳﺔ وآﺎﻧﺖ ﺎب ﻟﻼﺧﺼ
ﻓﻲ وﻻدات  ﺗﻠﻘﻴﺤًﺎ 8.2و 5.2،4.2ﺑﻠﻎ ﻠﻮﻻدات اﻟﺴﺒﻌﺔ ﺧﻼل اﻟﻤﻮاﺳﻢ اﻟﺜﻼﺛﺔ ﻟاﻟﻼزﻣﺔ ﻟﻼﺧﺼﺎب 
 ﻟﻠﻘﻄﻴﻊﻌﺪل اﻟﺤﻤﻞ اﻟﻤﺘﻮﺳﻂ اﻟﻌﺎم ﻟﻤﻗﺪ ﺗﻼﺣﻆ أن و.اﻟﺼﻴﻒ ﻋﻠﻲ اﻟﺘﻮاﻟﻲ  و ، اﻟﺸﺘﺎءو  ، اﻟﺨﺮﻳﻒ








The Sudan is the largest area wise country in Africa covering an 
estimated area of 1 million square miles and is inhabited by about 
39.000.000. (Sudan 5th census May 2008). The country extends through 
different ecological zones from the desert domain in the North to the 
humid tropical forest in the South. The last animal census carried out in 
2007 revealed the following estimates:-  
(1)  41.000.000 head of cattle 
 (2) 51.000.000 head of sheep 
 (3) 43.000.000 head of goat  
(4) 4.406.000 head of camel.  
The cattle of Sudan belong to the Zebu breed ( Bos- indicus ) and is of 
different types namely, the Kenana and Butana of Northern  and  Central 
Sudan, the Baggara western Sudan,  the  Eryshire Eastern Sudan, and the 
Nilotic of Southern Sudan . 
The kenana and Butana types comprise the main dairy type while the 
Baggara cattle are the main beef producers.  
The dairy potential of both Kenana and Butana is poor compared with the 
exotic temperate breeds. To improve the dairy abilities of the local type of 
cattle, cross breeding lend itself as a possible route. The first attempt of 
cross breeding started in Sudan since (1925) in Belgravia dairy farm by 
importing bulls of Short horn, Friesian, Jersey and Ayreshaire. 
Those attempts however, did not expand beyond the Belgravia dairy 
fram. In 1976 the first A.I center was established in Khartoum North and 
which aimed to cross Friesian blood with local Kenana and Butana cows 
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to boost the milk yield and conserve the adaptability to the prevailing 
local environmental conditions.             
The pure exotic dairy breed e.g. Holstein Friesian was introduced 
in the Sudan as cows and heifers in- calf by the private sector since 1976 
and 1978. 
From 1984 to 1989, large scale importation of Holstein –Friesian heifers 
– in- calf took place by the newly established modern dairy companies  
like the Arab- Sudanese Dairy Company and Khartoum Dairy  products. 
The exotic dairy breeds with high dairying potential suffer from reduced 
reproductive performance in their own habitat ( Nebal and Mc Gillard, 
1993, and Bagnato and Oltenacu,1994).This suggested that exotic dairy 
breeds are more vulnerable to hostile environmental conditions in the 
tropics. The exotic breed need an adequate health care, especially against 
tick born diseases particularly Theileriosis, and high level of 
management. Poor management can result in a drastic decrease in 
reproductive efficiency (Joeetal, 2004).Despite the reasonable 
adaptability of Holstein – Friesian cows and their crossed breeds to 
tropical environment, reduced reproductive performance in tropics is 
documented. Feeding and management factors were cited among the most 
critical causes since they were not at the desired level (Ibrahim et al 
.,2003). 
The objective of this study was to asses some of the reproductive 
parameters in dairy cross herd in Soba district under tropical 
environment. The targeted traits included  
Calving interval ( C.I)  
Days – open  (D.O ) 
 Number of service per conception ( N.S .P.C.) 






2.1 Literature Review 
 2.1.1 Introduction 
Development of the dairy industry in most African countries is crucially 
dependent on production by small holder farms with small number of 
cows. 
Experience throughout the world, has shown that the, choice of breed for 
the small scale enterprises is a key determinant of both biological 
efficiency and profitability Kiwuwa et al.,( 1983) 
Production of food and animal protein in adequate quantities and quality 
continues to be a major issue for more than half of the world's population. 
The majority of those people live in tropical and semi arid countries, 
Chytil et al.,( 2002). 
The productive potentialities of exotic dairy breeds in tropical countries 
have been crippled mainly due to thermal stresses and nutrient 
deficiencies .The impaired reproductive potentials are manifested in a 
variety of traits which include the following: 
2.1.2 Calving interval: 
Sattar et al., (2005) found that the average calving interval for 361 records 
of Holstein Frisian  505.02± 8.28 days ranging for 317 to 1098 days for 
Holstein Friesian cows in Pakistan, Morsy et al., (1986) recorded almost 
similar result (522±39.9 days) as calving interval in Friesian cows. 
On the other hand Juneja et al., (1991) reported shorter (417 days) as 
calving interval in Friesian cows in India. 
Satter et al., (2005) studied the effects of calving season on calving 
interval had found that the longest (550.33±18.40 days) and the shortest 
(473.24±12.58 days) for spring and Autum calvers respectively. The 
calving interval of the cows previously calved during humid hot season 
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was significantly (p < 0.05) lower as compared with those of winter and 
spring season calvers. 
Jahegeerdar et al., (1996) reported no significant effect of calving season 
on calving intervals in Holstein Friesian cows. Management and 
environmental impact on calving interval can not be over looked. 
 Satter et al., (2005) also reported that the longest (521.96±23.9 days) and 
the shortest (331.60±1.00 days) as calving interval were observed in cows 
during the 4th and the 9th lactation respectively, the difference was 
statistically non significant. 
Ozbeyaz et al., (1996) reported contradicting data that the length of 
calving interval increased with parity in Swiss Brown cattle. Satter et al., 
(2004) also reported significant (p < 0.05) effect of parity on calving 
intervals in Jersey cows. 
Bakir and Cetin., (2003) reported calving interval of 394.01 ±72.24 days 
for Friesian cows in Turkey. Kahi et al., (2000) working with Friesian 
cows in Kenya, found that the calving intervals ranged from 315 to 343 
days. Singh (1999) reported calving the intervals of 441.6±9.7 days in 
India - born Friesian cows. Kulkarni et al., (2001) reported the longest 
intervals from calving to return to ovarian activity, calving to first 
insemination and calving to conception as 101.6±21.9, 112.3±21.5 and 
150.4±26.4 days respectively.   
Khan et al., (2000) reported mean calving intervals of 612±4.56 days 
,ranging from 360 to 900 days in Pakistan, in  friesian cows. 
Ahmed and Wert., (1991) reported a calving interval of 388±70.5 days for 
Friesian cows in Pakistan. Abd elgader (2004) found that the average 
calving interval of Friesian under Sudan condition is not less than 420 
days (14 months)   
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Abuzaid (1999) reported that the mean calving interval of imported and 
locally   born Friesian cows in the Sudan was 479± 129 days and 477.1± 
152.4 days respectively. 
Pryce et al (2001) estimated the average calving interval for Holstein – 
Friesian cow as 396 days.  
Serdar and Erdogan (2002) concluded that the mean length of calving 
intervals was 369±1.5 days (12.30± 0.05 months). 
Abdelgader (2002) reported a highly significant (P< 0.01) effect of parity 
number on calving interval. There was a very wider range in calving 
intervals between parities in both seasons; the longest calving interval 
was found in parity two for cows calving during summer 
(439.48±64.74days), while the shortest calving interval was recorded  in 
winter (378.8± 53.85days). 
Elfagir (2002) claimed calving intervals of (432.33± 2.23 days) for 
Holstein – Friesian in the Sudan. 
Abdelgader (2004) reported that the average calving interval was 
433.117± 6.699 days, with significant (p < 0.05) effect of parity on 
calving interval in Holstein Friesian cows. Abdelmagid (2007) reported a 
mean calving interval of Friesian –Holstein cows as 454.8±83 days. 
Waddad (2005) working with Friesian cows in Saudi Arabia found that 
calving intervals was 409.22±95 days. 
In India a lot of research studies on calving interval had been conducted 
and showed a wide variation in calving intervals (409±19, 418±3 and 
446±11 days) in Holstein Friesian cows as reported by Fulsounder et al., 
(1985); Juneja et al., (1991); Jahageerdar et al., (1996) and Kumar et al., 
(1980) respectively. Parmar and Gill (1988) observed that the imported 
heifers had a longer first calving interval (504.5± 15.0 days) than farm 
bred heifers (402.6±26.4 days) maintained in India. Shah (1986) reported 
similar findings i.e. imported Holstein Friesian cow had a longer first 
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calving interval (427.80±13.26 days) than farm born cows 412.47±16.05 
days in Pakistan. 
Khan (1988) reported a calving interval of 441.67±8.25 days and 
462.47.84 days respectively in Dutch Holstein Friesian and farm born 
cows in sub tropical condition of Pakistan. Cheema (1985) stated a 
calving interval of 462±136 days in Holstein Friesian cows kept at Quetta 
in Pakistan.  
Bilal (1996) studied  performance of Holstein Friesian cows kept  in 
tropical conditions of Egypt and reported a calving interval of  391.9 
days. 
Negash (2001) analyzed 804 performance records of Holstein Friesian 
cows imported from USA to Ethiopia and reported that the least squares 
mean for calving interval was 455.5±9.2 days. 
Wilkins et al., (1979) analyzed data on the performance of Holstein 
Friesian cows, imported in Bolivia Lowlands kept at two farms and 
reported a calving interval of  663.6 and 530 days, the same authors 
reported a shorter calving interval (470.4 and 416.7 days ) after a period 
of  adaptation with improved management and feeding practices. 
Stout (1978) analyzed DHIR records for the 20 highest and lowest milk 
producing Holstein Friesian cows in Oklahoma (USA) and stated that the 
average calving interval was 392 days and 387 day respectively. Campos 
et al., (1994) analyzed 3195 performance records of Holstein Friesian 
cows in Florida (USA) and reported a calving interval of 414 days. 
2.1.4 Days Open  
Sandhipiroj (1999) working with Holstein Friesian in India found that 
days open ranged from 201.14±124.26 days, average inter-estrus interval 
was 20.0±9.7 days ranging from 15 to 24 days. Estrus duration was 
34.0±0.84 hours ranging from 17 to 72 hours. 
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Elfagir (2002) in a pure Holstein Friesian in Sudan calculated the overall 
mean of open day as 155.75 ±1.83 days and stated that, this trait was 
highly significantly (P<0.01) affected by lactation number and year of 
calving but not by season or type of cow. 
Basheir (1990) in Sudan calculated open days  for imported Holstein –
Friesian and their locally born daughters as 74.4 and 83.4 day 
respectively. 
Serdar and Erdogan (2002) reported a value of 93.33± 1.57 days as open 
days in their study. 
Zaied (1995) reported from 467 and 566 first lactation records the mean 
open days as 94.8 ±2.3 and 145.2± 3.2 days for imported and home bred 
cows in Libya respectively. 
Elkhalil(2001) studied 839 records of 462 cows and reported that the 
mean open days were 185.87±96.67 for Holstein –Friesian in Libya. 
Abdelgader ( 2004) reported that the mean open days was 167, 
78±7.08days he also revealed that the effect of parity number caused an 
increasing open days with advancing parity number .The open days after 
the first parity significantly (P<0.05) shorter than those of the 2nd   and 4th  
parities .Abdelgader (2002) found the longest mean open days for the 
cows that calved during summer  (130.62±53.24 days) while the shortest 
days were found in parity one for cows calving during winter 79.53± 
23.48 days. 
Abdelmagid (2007) reported that the over all mean of open days was 
176.0±5.2 which was significantly (P<0.05) affected by calving year, 
season and lactation length. 
Cheema (1985) conducted a study on Holstein Friesian cows in Quetta 
(Pakistan) and found that the average open days  was 186±134 days, 
ranging from 27 to 850 days. 
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Cheema and Samad (1986) analyzed data of production record of 
Holstein cows maintained in sub tropical environment in Pakistan and 
concluded that an overall open days average of 146±114 days. 
Shah (1986) reported that open days of imported and farm born Holstein 
Friesian cows kept in Pakistan as 125.07±6.51and 113.25±10.42 days 
respectively. Khan (1988) reported that the open days of imported and 
farm born Holstein Friesian cows kept under hot and humid climate in 
Pakistan was 126.03±5.93 days and 114.15±9.48 days, respectively. 
Ahmed (1995) studied the performance of Holstein Friesian cows 
maintained in Pakistan and reported average days open as values as 
160.40±6.77 and 196.03±10.23 days  Bilal (1996) and Niazi  and Aleem 
(2003) reported quite high values for open days in the same country .The 
variation could be attributed to the difference in environment and 
management condition. 
Arora and Sharma (1982), Kumar et al (1980) and  Mangurkar et al., 
(1985) reported that the open days of Holstein Friesian cows kept in India 
averaged 186.7 days. Juneja et al., (1991) analyzed records of 101 
Holstein cows kept under semi arid conditions of India stated that the 
mean value of open days was 156±20.7 days. Badran and Shebl (1991) 
studied the performance of 192 Holstein Friesian cows kept in Egypt and 
reported that the average days open for first, second and third lactation 
was 101.50±6.60, 139.93±7.59 and 140.16±10.16, respectively. 
Satter (2005) found that the average open days for 508 records of 
Holstein-Friesian  cows was 222.22±6.84days,ranging from 46 to 828 
days .Mustafa et al., (2003) reported similar result of open 
days(235.87±14.05 days) in Red Sind heifers in Pakistan. 
Gogoi et al .,(1993) reported longer open days (280day) in jersey cows in 
India. Juneja et al., (1991) and Haq et al., (1993) reported shorter (156 
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and 161 day) open days in Friesian cows in India and Pakistan 
respectively. 
Satter  (2005) in his study that investigated the effect of season of calving 
on Day- open he reported significant differences (P<0.05) ,the shortest 
Days open was recorded for hot and humid summer calvers 
(190.46±10.25 days) as compared with winter ,spring and dry summer 
calvers (273.18±17.25 days).  
Ozcelik and Arpacik (1996) reported that significantly longer open days 
in spring and summer calvers than winter in Holstein cows in Turkey. 
Satter et al (2005) also examined the effect of parity order on days- open 
.They stated that days open declined significantly with advancing parity 
.The Days pen for the second parity recorded value of 245±12.33 day 
while that of the 9th parity scored a value of 62.67±4.7 days. 
 Rafique et al., (2000) reported a significant effect of parity on open days 
in cross bred cows.   
2.1.3 Number of services per conception. 
Satter et al.,(2005) in their study which evaluated the productive and 
reproductive performance of Holstein-Friesian. cows in Pakistan 
concluded an average of 3.07±0.1.number of services per conception for 
554 records .They documented a wide range in this trait between 1 to 17 
services .The reported average of 3.07 number of services per conception 
was similar to the findings of 3.10 number of services per conception 
reported by Saha and Parrekh (1988) for cross bred cows in India. 
Manqurkar et al., (1987) and Garcia and Velez (1988) reported lower 
(1.50and 1.8) number of services per conception in Friesian cows. The 
differences between the two results might be due to variation in the 
management, environment and fertility status of the breeding cows. 
The effect of parity on number of services per conception was studied by 
Satter et al., (2005). The values were significantly (P<0.05) higher during 
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the 6th lactation than for the 1st and 8th lactation .Ozbeyaz et al., (1996) 
reported that number of services per conception increased with age and 
parity in Swiss Brown cows.     
Hayes et al .,(1992) analyzed 824 records of 413 Holstein Friesian cows 
in Canada and reported that the number of services per conception was 
1.66. Oldenbroek (1978) analyzed the data of Holstein Friesian cows 
imported to Canada, United State and Holland. The authors reported that 
the number of inseminations required per conception was 2.1 ,1.82 and 
1.59. 
Gabris et al.,(1978) studied 341Danish Holstein Friesian imported while 
pregnant to Slovakia and stated that 2.4 inseminations were required for 
conception in first lactation, 295of their  daughters  required 1.4 for 
conception  in the first lactation. 
Mangurkar et al., (1985) analyzed data of 363 Holstein Friesian cows 
maintained in India and reported 2.19 services per conception. Singh and  
Mishra (1980) reported  that the Holstein Friesian cows in India required 
4.20± 1.67 services per conception .Badran and Shebl (1991)  analyzed 
data on 1921 Holstein Friesian cows in Egypt and reported that 1.77±0.11 
services were required for conception ,the value increased with parity 
.Juma et al., (1988) analyzed data included 549 records of pure bred 
Holstein Friesian and their grades with native cows maintained in a State 
farm at Abu-Gharib and Musayab (Iraq) and reported that the  number of 
services required for conception was 2.27. 
Various studies were conducted in Venezuela depicted that the number of 
services per conception was 2.5, 2.9, 3.01 and 3.1 (Aquilar and 
Hinojosa,1984 ; Bodisco et al ., 1977; Fenton et al ., 1976 and Combells, 
1982). 
In China  Osei et al .,(1991) reported that the number of inseminations 
required for conception of Friesian cattle was 1.97 and stated that the 
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number improved with age of calving. Ageeb and Hay (2000) working 
with pure breed Holstein reported that the number of services per 
conception was 4.2. Ahmed and Werf (2001) in Pakistan reported that the 
number of services per conception in cross bred was 1.6± 0.1 which 
ranged from 1 to 12 services. Chena and Wei (2000) in Japan reported 
that the average number of insemination per conception was 1.50 for 
heifers and 1.74 for cows. Singh (2001) reported the number of services 
per conception was 2.0±0.1 ranging from 1 to 4. 
Sandhipraj (1999) reported in a further study that the number of services 
per conception were 2.74±1.96. Bhoite et al .,(1999) found no difference 
in the number of inseminations per conception before or after the 
interruption of pregnancy(1.22 vs 1.34). 
Abdelgader(2004) stated that the over all mean of number of service per 
conception was 2.3±0.107 and the number of services per conception in 
the first parity was significantly (P<0.05) higher than the number of 
services per conception in the  3rd  and 4th  parities while it is similar  to 
the number of services per conception in the 2nd  parity . 
Abdelgader (2002) reported that number of services per conception was 
significantly lower (P<0.05) in parity one (1.3±0.76) for cows calving 
during winter.The highest number of service was recorded in 4th parity 
(2.3±1.35) for cows calving during Summer. 
Elfagir (2002) reported that the overall mean of number of services per 
conception was 1.92±1.97and it was significantly(P<0.01) affected by 
year and season of calving.Waddad(2005) reported number of the 
inseminations was 2.98 service.  
Abdelmagid (2007) stated a number of service of (3.2±0.1) which was 





2.1.4 Pregnancy Rate 
Paul fricke (1995 ) stated that dairy cows fertility is commonly measured 
by calculating  the percentages of cows that conceive  after a single 
service  and also known as the pregnancy rate per artificial  insemination 
(PR/AI). 
The pregnancy rate in a dairy herd is directly proportional to the 
pregnancy rate per artificial insemination within the herd. 
In general the pregnancy rate of dairy herd is poor and has dramatically 
decreased over the past four decades, Paul fricke,(1995.)Typically 
pregnancy rate per artificial insemination is less than 50% even on well 
managed farms employing exeunt nutritional and reproductive 
management. Environmental stresses, such as heat stress that can occur 
during summer months, can further decrease pregnancy rate per artificial 
insemination to less than 10%in extreme cases. Although specific 
physiological mechanisms responsible for this decrease in pregnancy rate 
per artificial insemination are unclear, pregnancy rate per artificial 
insemination is negatively correlated with the measured milk production 
per cow that has resulted from aggressive genetic selection and modern 
management practices that have occurred during the past 40 years. 
Spalding et al .,(1974) and Macmillan and Watson (1975) both refereed 
that pregnancy rate per artificial  insemination has decreased from 66%  
in 1951 to about 50% in 1975,and to about 40% in 1997,Butler 
etal.,1995,Parsley et al.,.( 1997).This trend of decreased pregnancy rate 
per artificial insemination in dairy cows was observed to occur in several 
countries. Hoekstra et al., (1994), reported that the introduction of 
Holstein –Friesian genes had decreased the fertility of the Dutch dairy 
populations. In France, also a decrease in fertility has been observed in 
the last 20 years Biochard etal,(1998) and in UK, conception rate at first 
service is now below 40%,then the average cow require more than two 
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artificial inseminations to get in calf Royal et al,(2000). There are also 
reports from USA of a declining fertility in dairy cows Thompsm, (1998), 
Washburn et al,(2000). In heifer, however pregnancy rate per artificial 
insemination has remained at 70% during this same  period Pursley et  
al,(1997).Thus the disparity in pregnancy rate per artificial insemination 
between heifers and lactation cows can not be attributed to differences in 
genetic selection or semen quality but it is more likely due to 
physiological changes or to the stress associated with the increased milk 
production per cow that occurred  during this time. Paul Fricke(1995) 
authenticated that pregnancy rate defined as the number of eligible 
cows(1. non pregnant cows post the producers voluntary waiting 
period((VWP)) in a heard that conceive every 21 days, is primarily  
affected by estrus detection rate or service rate.  
Service rate is deferred as the percentage of eligible cows breed during 21 
days period. In herds using artificial insemination, the service rate directly 
reflects estrus detection efficiency because cows may be first detected in 
estrus before they can be breed. Estrus detection in efficiency ultimately 
increases average day-open a herd by delaying time to first breeding and 
increasing the average interval between breeding. In conclusion service 
rate and pregnancy rate per artificial insemination interact to determine 
pregnancy rate in dairy herd Paul Fricke,(1995.). Sprott et al (2001) 
claimed that stress associated with high humidity is known to decrease 
pregnancy rate in cows. Ingraham et al., (1974) estimated a decline of 
pregnancy rate dairy cows from 55% to 10%. when the temperature 
humidity index (T H I) increased from 70 to 84, The ill effects of heat 
stress on pregnancy rate is manifested in delayed puberty, an oestrus and 
depressed estrus activity included abortion and increased prenatal 
mortality (lucy,2002).Vincent (1971) reported 0% conception in beef 
cows with average body temperature of 40 or above while Brigge et 
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al(1987) reported pregnancy rates of 82,67and 55% for cows with body 
tempearture of 38.9,39.2 and 39.8 respectively. Quaintely et al(2004) 
studied some risk factors related to low pregnancy rate to first artificial  
insemination .They investigated data from 2895 lactations from 203 dairy 
farm of Holstein –Friesian in Spain. The authors found that service period 
shorter than 51 days has a high correlation with reduced pregnancy rate 
(r= 2.47) (p< 0.01).Other factors that decreased the pregnancy rate to first 
insemination included dystocia (r= 1.79) ,Autumn calving (r= 143) and   
cows with more than 5 previous parities (p=r:1.38). 


























Materials and Methods 
3.1 Site of the study 
This study was conducted at a farm in Soba district (35 km east of 
Khartoum), located at the eastern boarder of Khartoum state. The farm 
belong to a private sector .The farm activities included Fodder production 
units, fruit production, dairy and poultry production units. The total area 
of the farm is estimated as 86 – feddan .The farm lies within the semi 
desert ecological habitat, with temperature ranging between 25-35C, with 
average annual rain fall between 150- 250mm.    
3.2 Management system  
 Management system used was the semi close intensive system with zero 
grazing. 
3.2.1 Housing 
The area of the farm covered about 50 feddan for animal production 
 activities. Animal sheds were built in an east west direction .Adequate  
ventilation was ensured through an open area  with a roof made of  
corrugated metal was used. Feed and water troughs were placed under the  
shade to allow the cows to eat and drink in the shade at any time of the 
day.Calves were housed in individual pens. 
3.2.2 Feeding program  
The feeding program for the cows in the farm depends on the green 
roughage and concentrates mixes, generally containing ingredients such 
as groundnut cake, sorghum grain, wheat bran, molasses, salt and lime 
stone. The forage used included hay and sorghum (Abu 70) and sugar 
cane by product. All ingredients of the concentrates were purchased from 
the local market. 
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The green roughage was offered adlibitum while the concentrate was 
available twice daily during milking in early morning and evening. Table 
(1) showed the composition of the experimental diet. 
3.2.3 Breeding program 
Heifers and cows were detected for estrus twice a day at   early morning 
and early evening. The common breeding practice is A.I, but sometimes 
problem cows and due to the lack of A.I personnel natural service with 
bulls is practiced.   
3.2.4 Milking system  
Full hand milking was adopted in the farm, cows were milked twice daily. 
3.2.5 Animal health 
Health and hygiene control were regularly taken care by a veterinary 
surgeon  
All animals in the farm were regularly vaccinated against infectious 
diseases e.g. Foot and mouth disease, Anthrax. .Black leg (Black quarter). 
Internal and external parasite control was carried out by regular drenching 
and spraying all animals. 
3.2.6 Herd Records  
Individual cow records were kept for each animal, the record included 
data on insemination date, parity number, service number, date of calving 
and season of calving. 
3.3 Data collection  
The data used in this study were secured from the farm records during the 
period 2000-2008 .The studied records included cows between Ist and 7th 
parity. The number of records used was 317 mature crossed Holstein 
Friesian cows grouped according to parity order, season of calving and 






Which included:-  
l – Calving interval. 
2 – Days open.  
3 – Number of service per conception. 
5- Pregnancy rate  
3.4 Statistical Analysis 
The data collected was analyzed using statistical package for Social 
Science (SPSS version 10.1)  
The following fixed model was used:-  
YijK = M+ Pi + Sj + (PXS) ji + EijK  
Where:-  
YijK = the observation on the individual cows  
Pi = the effect of the ith parity.  
Sj = the effect of the j the season  
(PXS) ji = the effect of the interaction between parity and season.   
  EijK = the random error term associated with the k the cow in the parity 



































32% Ground. Nut. Cake 
40% Wheat – bran 
15% Molasses  
10% Sorghum- grain  
1% Salt 
2% Lime stone 






4.1 Characterization of the studied traits:-  
The results on the over all means of the studied traits in the 
experimental herd, including calving interval (C. I ) , days open(D.O) , 
number of services  per conception ( N S P C), and pregnancy rate are 
presented in table ( 2 ). 
The data indicated that the over all mean ± S .E  of the calving intervals 
days – open and number of service per conception were 407.2  ± 8.3 , 
104.2  ± 6.7 days , and 2.6  ± 0.1 respectively.  
.The over all pregnancy rate in the herd expressed as the number of 
pregnant cows divided by the total number of services received x 100 
gave an estimate of 34 %.      
The effect of parity order on calving interval was presented (Table 
(3).The shortest calving interval (400.0±6.7 days) was recorded between 
the third and fourth parities. Calving intervals between parity one and 
parity two and parity two and parity three were almost similar, with 
values of 401.2±8.3 and 401. ±8.0 days respectively. 
The longest calving interval was witnessed between the 5th and 6th parities 
(421.0±73 days). The calving interval length declined to 416.0±13.2 days 
between the 6th and 7th parities. No consistent trend was noticed 
concerning variations in calving interval length during the 1st and 5th 
parities. However, it was noticed that calving interval tended to increase 
in length significantly.(P<0.01) in parity 6th and 7th. 
The data on the impact of parity order on days-open is presented in table 
(4).The days open secured a value of 104.2±6.7 days Table (2). The 
shortest days open (98.0±5.4 day) was recorded between the third and 4th  
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parity Table (4)  , While  the longest days open(109.2±66.0 days) was 
recorded  between the 1st  and 2nd  parities. Similar to the calving interval 
the days open showed a non consistent  trend. 
  It worth mentioning that the shortest Days open coincided with the 
shortest    calving interval. The calculated Days open for the seven parties 
were 109±6.6, 107.2±6.4, 98.0±5.4, 102.6±5.5, 108.1±5.8, 101.1±10.5 and 
104.2±6.7 days. There was an evident from the data the inconsistency in the 
length of days opens among the different parities. The data pertaining to the 
effect of parity on number of services per conception is tabulated in table 
(5). 
The overall mean of number of services per conception for the seven 
studied parities was 2.6±0.2. Table (2) showed that the cows in parity one 
received the highest number of services to conceive ( 3 services compared 
to the other parities) .The lowest number of services per conception were 
recorded for parity 4 and parity 5 where 2.4 services were required for 
conception in each ,while in parity 6,and 7 each required 2.5 services for 
conception. It was evident that the parity order had no significant effect on 
this trait. The data describing the impact of parity order and season of 
calving on calving interval is portrayed in Table (6).  The results indicated 
that both parity order and season of calving have had affected the calving 
interval. The winter season calvers calved at a significantly (P<0.05) 
shorter interval in their 2nd parity compared to summer and Autum calvers. 
The calving interval for winter calvers at 2nd parity was 393.1±16.5 days 
and which was significantly (P<0.05) shorter than Autum (405.0±11.7) and 
summer (405± 14.5days) calvers in their third parity. Winter and Autum 
calvers maintained significantly (P<0.05) shorter calving interval compared 
to summer calvers (392.9±15.0, 395.9±10.0 and 414.1±15.9 days) 
respectively. The winter calvers also maintained the shortest calving 
interval among the three groups. In the fourth parity the three seasonal 
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calving intervals were comparable with no significant differences between 
them. Their lengths were 400.6±8.6, 396.8±12.7 and 402.5±13days for 
Autum, winter and summer calvers respectively. The winter calvers also 
maintained the shortest calving interval (396.8±12.7 day) compared to 
autumn (400.6±8.6 days) and summer (402.5±13.1 days) calvers 
respectively. In the 5th parity, however the autumn calvers secured the 
shortest calving interval (392.2±9.9 days) and which was significantly 
(P<0.05) shorter than calving interval in both winter (406.9±12 days) and 
summer (411.9±13 days) calvers. It worth mentioning that up to the fifth 
parity the group that maintained the longest calving interval was the group 
that calved in summer while the shortest calving interval was maintained by 
the winter calvers.The data in table (6) also indicated that calving intervals 
tended to increase after the 5th parity in all seasons of calving. The calving 
interval lengths in the 6th parity for the Autum, winter and summer calver 
were 428.5±14.5, 422.0±11.4 and 410.7±17 days respectively. The shortest 
calving interval was recorded for the summer calvers and the longest for 
autum calvers while, the winter calver secured an intermediate position. For 
the 7th parity the calving intervals were 407.7±30.2day, 421.0±17.4 and 
418.6±18.5 days for the autum, winter and summer calvers respectively. 














Table (2) over all means and standard deviations of studied traits  
 
Dependent Variable Mean  )±(SE 
Calving interval 407.2 8.4 
Open Days 104.2 6.7 
NSPC 2.6 0.1 























Table (3)  The impact of parity order on calving interval length    




























4.2 The effect of parity order and calving season interaction on Days –
open: 
The data qualifying the impact of parity order and calving season 
interaction on days –open is presented in table ( 7  ).The result indicated 
that Days –open ranged between 128 days longest and 93 days. The 
results also revealed a non consistent pattern among the different parities 
and calving seasons. The longest Days-open in the 2nd parity (121.5±11.6 
days) was recorded for summer calvers and which was significantly 
(P<0.05) longer than Autum and winter calvers. The result also 
highlighted that in the third parity the winter calvers maintained 
significantly longest days open (122.3±12.1 day) as compared with 
Autum calvers (102.5±8.0 day ) and summer calvers (96.6±12.6 days). 
In the 4th parity both parity order and season of calving exerted a non 
significant effect on the trait .The days –open in the three seasons were 
statistically similar (101.9±6.9, 99.6±10.1 and 91.5±10.4 days) for the 
Autum, Winter and Summer calvers respectively . In the 5th parity, on the 
other hand, the winter calvers secured significantly the longest days -open 
(118.9±9.3 days) in comparison with Autum and Summer 
calvers(93.8±7.9 and 95.1±10.0 days)  respectively . In the 6th parity the 
longest days open were recorded for the summer calvers (128.2±9.3 day) 
and which was significantly (P<0.05) longer than Autum and winter 
calvers (97.1±11.6 and 99.1±9.1 days) respectively. 
The pattern of days open in the 7th parity was similar to that of the 4th 
parity .the days-open in the three calving seasons were almost similar. 
4.3 The impact of parity and calving season on NSPC:  
The data in Table (8) indicated that first parity cows that calved in Autum 
and summer needed significantly (P<0.05) more services than those 
calved in winter. The Autum and Summer calvers required a mean of 3.7 
and 3.1 services to conceive compared to  only 2 services for winter 
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calvers .In the 2nd parity the Summer calvers also needed significantly 
(P<0.05) more services  for conception compared to the other two calving 
seasons. The summer calvers required 3 services compared to 2.2 and 2.4 
services for Autum and Winter calvers respectively. 
The result also illustrated that cows in their 3rd , 4th and 5th parities 
required similar number of services  to secure pregnancy . The calving 
season seem to exert a non significant effect on the number of services 
per conception. In the 6th and 7th parity however, summer calvers seemed 
to have required significantly (P<0.05) more services to conceive than 
Autum and winter calvers. The overall mean of number of services per 
conception for the three calving seasons suggest that the summer calvers 
in general needed more services to conceive than either Autum or Winter 





















Table (4) the effect of parity order on Days-open   



























Table (5)  The  effect of parity order on number of services per 
conception   
Parity order NSPC±SE 
1 3.0±0.3a 
2 2.5±0.2 a 
3 2.6±0.2 a 
4 2.4±0.2 a 
5 2.4±0.2 a 
6 2.5±0.2 a 
7 2.5±0.4 a 























 Table (6) The effect of parity order and season of calving interaction on 
calving interval   
Season 
Parity 
C.I length ± SE (Day) 
Autumn Winter Summer 
1    
2  a405.0±11.7 393.1±16.5b 405.0±14.5a 
3 395.9±10.1a 392.9±15.1a 414.1±15.9b 
4 400.6±8.6a 396.8±12.7a 402.5±13.1a 
5 392.2±9.9a 406.9±12.3b 411.9±13.5b 
6 428.5±14.5a 422.0±11.4a 410.7±17.0a 
7 407.7±30.2a 421.0±17.4a 418.6±18.5a 
Overall mean 404.48±14.2 405.45±14.23 410.46±15.41 





















Table (7) The effect of parity order and season of calving interaction 
on days open.  
Season 
Parity 
Autumn Winter summer 
1 - - - 
2 103.5±9.3a 102.5±13.2a 121.5±11.6b 
3 102.5±8a 122.3±12.1b 96.6±12.6a 
4 101.9±6.9a 99.6±10.1a 91.5±10.4a 
5  93.8±7.9a 118.9±9.8b 95.1±10.8a 
6 97.1±11.6a 99.1±9.1a 128.2±9.3b 
7 91±24.1a 100.7±13.9a 111.6±14.8a 


















4.4 Effect of season of calving on studied trait: 
4.4.1 Effect of calving season on calving interval   
The effect of calving season on calving interval is outlined in table(9 
).The calving interval as affected by the three seasons of the year showed 
that non of the three season had exerted a significant   effect on the length 
of the trait. The overall mean of calving interval for the three seasons was 
406.3 ±13.0 days. The longest calving interval was recorded for Summer 
calvers (410.5± 14.5 days) while the shortest calving interval was evident 
in the Autumn calvers (404.8± 11.1 days) with the Winter calvers 
securing an intermediate value of (405.5 ± 14.2 days).     
4.4.2   Effect of season of calving on days – open  
The result on the length of days – open dictated by the season of calving 
indicated also a non significant effect on the trait. Table (10) showed the 
overall mean of days –open was 104.6±5 days. the Summer calver 
maintained the longest days – open ( 108.9 ± 5days ) followed by winter 
calvers ( 104.0 ± 4.9  days ) and the least  days – open  were witnessed   
in the Autumn calvers ( 101.0 ± 5.1 days ) the differences in length of 
days – open among the three seasons did  not  maintain a statistical  
significance . 
4.4.3 The effect of season of calving on number of service per 
conception  
The data concerning the impact of season of calving on the required 
number of services to conception is portrayed in table (11). The season of 
calving also exerted a non significant effect on the trait. Despite the fact 
that Summer and Autumn calvers, required more service to conception 
than winter calvers but the difference was not significant. The over all 
mean number of service per conception attainted a value of 2.8 ± 0.2 
service. The Summer and Winter calvers each required   three service to 
effect pregnancy and which was greater than the over all mean. The 
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Winter calvers on the other hand required less services ( 2.4  ±  0.2  
services ) to conceive .  
Table (8) The Effect of calving season on calving interval  





























Table ( 9 )    Effect of season of calving on days – open  
Season  Mean  
Autum 5.1±101.0 
Winter ±4.9104.0  
Summer 5.0±108.6 
























Table (10)  The effect of parity order and calving season interactions 
on number of services per conception  
       Season  
Parity            
Autumn  Winter summer 
1 3.7±0.6a 2±0.7b 3.1±0.5a 
2 2.2±0.3a 2.4±0.5a 3±0.4a 
3 2.4±0.3a 2.9±0.4a 2.7±0.4a 
4 2.6±0.2a 2.5±0.4a 2.1±0.1a 
5 2.1±0.3a 2.7±0.3a 2.3±0.4a 
6 2.3±0.4b 2.2±0.3b 3.3a  
7 2.3±0.8b 2.2±0.5b 3±0.5a 




















Table (11) The effect of season of calving on number of 
service per conception   
NSPC Season  Mean 
 Autum 0.2±3.0 
 Winter 0.2±2.4 
 Summer 0.3±3.0 



























In the present study  ,the   mean calving intervals length was found to be 
407.2±8.4 days. This   result compares, favorably with previously 
reported data on calving intervals of exotic Holstein –Friesian cows in 
tropical countries. Singh (1999) investigated the calving intervals of 
Holstein –Friesian in India reported a value of 441.6±9.6 days. 
Ahmed& Wert (1991) reported a calving interval length of 388±70.5 days 
for Friesian cows in Pakistan .Abdel Gadir (2004) found the calving 
intervals in Friesian cows in Sudan was 420 days. Other author reported 
calving intervals of 479 ±129 days and 477±152.4 days in imported and 
locally born Friesian cows in Sudan Abu Zaid,( 1999) . 
In Egypt, Bilal,(1996) in his study of Holstein –Friesian cows found a 
calving intervals length of 391.9 days. Several workers on the other hand 
reported longer calving intervals compared with the present result. Khan 
et al., (2000) reported that the mean calving intervals of exotic dairy 
breed in Pakistan was 612±4.6 days with a range of 360-900 days. Sattar 
et al., (2005) found an  average  calving intervals of Holstein –Friesian 
cows as 505.02 ± 8.28 days with a range between 317-1098 days .The 
discrepancy in varying calving intervals between the   different studies 
suggest differences in management systems among the different studies. 
Some authors studied the impact of calving season on calving intervals 
and stated that the longest  calving interval (550.3 ±18.4 days) was 
witnessed in spring calvers while the shortest calving interval (473.24± 
12.58 days was recorded for Autum calvers , Sattar et al (2005).In the 
present study the longest calving interval was secured by summer calvers 
(410.5±14.5 days) while the shortest calving interval was found in the 
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Autum calvers (404.8±11.0 days).The result complies well with Sattar et 
al (2005) findings who found that the shortest calving interval in their 
study was recorded for Autum calvers.The impact of both parity order 
and parity order and season of calving interactions were tested in the 
present study. The calving intervals seemed to increase with increasing 
parities but with no consistent pattern. The interaction of parity order and 
season of calving also seemed to exert a significant effect on calving 
intervals The results favored early parities of Autum and winter calvings 
compared to late parities of   Summer calvers. This could justify  by the 
fact that milk yield increase with advanced parities.   
Several factors can be quoted to justify the difference in calving intervals 
of Holstein –Friesian cows in tropical countries . These include thermal 
and nutritional stresses, poor heat detection programmes, insemination 
techniques and the herd health  status . The above mentioned factors can 
lead to wide variation in calving intervals length, and which was evident 
among the different studies reviewed. 
The mean length of Days-open in this study was found to be 104.2± 6.7 
days. This means fits well within the practical range of days open 
reported in the literature. The present result comply with the finding 
reported by Serder and Erdogan (2002) who stated that the mean Days-
open was 93.33 ± 1.57 days. Zaied (1995) also found a comparable data 
of 94.8±2.3 days as Days-open for imported dairy cows in Libya. The 
author, however reported a longer Days-open (145.2±3.2 days)for locally 
born exotic cows. Bashier (1990) in Sudan documented shorter Days-
open in his study and reported 74.4 and 83.4 days as Days-open for 
imported Holstein –Friesian cows and their locally born daughters. El 
fagir, (2002) on the other hand ,reported a longer Days-open of 155.75 ± 
1.83 days and concluded that the trait was highly significantly (p<o.o1) 
affected by lactation order and year of calving but not by season or type 
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of cows. In the present study however the parity did not exerted any 
significant effect on Days open ,a result which contradict  with Elfagir 
(2002) findings .In this study the longest Days open was recorded for 2nd 
parity (109.2±6.6 days) while the shortest Days open was evident in the 
4th parity ( 98.0±5.4 days).    
The present results with a mean of Days open of 104.2±6.7 days is a little 
bit longer than the ideal Days open which is considered to be 85 days and 
if it exceeds 100 days corrective measures should be thought.Sandhi 
piroj(1999) found very long Days-open (201.14 ± 124.3 days) in Holstein 
–Friesian cows in India . 
Several other workers reported variable length of Days-open in Holstein –
Friesian cows reared under tropical environment. Elkhalil (2001) stated 
185.87±96.7 days as Days-open from 839 record of 462 Holstein –
Friesian cows in Libya. Chemma and Samad (1986) reported a value of 
146±114 days as Days-open for exotic dairy breeds in Pakistan. Amore 
comparable data with the present study was reported by Khan (1988). The 
author found 114.15±9.48 as Days-open for Holstein –Friesian born in 
Pakistan. The imported dams, however, showed a slightly longer Days-
open (126.03±5.93). Compatible data for Days-open of locally born and 
imported exotic dams (113.25 ±10.42 days and 125.07±6.51 days ) was 
reported by Shah (1986) in Pakistan. The shorter Days-open in locally 
born daughter compared to their imported dams suggest that the locally 
born daughter might had acquired adaptative abilities to the tropical 
environment better than their imported dams. 
The trait of Days-open depend Largely on the interaction of nutrition and 
reproductive management policy. The wide variation in Days-open 
among the different cited literature reflect the wide variation in both 




The Days-open period seemed to be affected by parity order. Badran and 
Shebl (1991) in Egypt reported that Days-open varied with the parity 
order .They found that the Days-open of Holstein –Friesian cows for the 
first parity, second and third parity were,101.5 ±6.60, 139.93±7.59  and 
140.16±10.16 days respectively. Alfagir(2002) also reported significant 
effect of parity order in days open. 
In the present study, however, the days open reported was a pool value of 
the studied herd with no emphasis on the parity order. The data on table 
(3) however showed that no consistent pattern of this trait among the 
different parities never the less the longest Days-open was witnessed in 
advanced parities (parity 6 and 7) compared to earlier parities. This 
suggest that Days-open open increase with advancing parity order and 
which comply with that  of Badran  and Shebl( 1991). 
The number of services per conception in this study attained a value of 
2.6±0.1. This comply with the data reported by Mangurkar(1985), Aquilar 
and Hinojosa(1984), Singh (2001),Sandhiproj (1999) and 
Abdelgader(2004). Sattar et al(2005) on the other hand reported higher 
values for Number of services per conception (3.07) in their study in 
Pakistan for pure Holstein –Friesian. Ageeb and Hay (2000), and 
Abdelmgid (2007) also reported higher values of number of services per 
conception. The discrepancy between their high value and the present 
study may be justified by the difference in breed management practices. 
The present study was conducted on crossbred cows pedigree that vary  
between 50-75% foreign blood .Its well documented in the literature that 
pure Holstein –Friesian cows suffer from lowered reproductive efficiency   
in tropical countries resulting from heat stress.    
In the present study the pregnancy rate was calculated as34% this comply 
well with previously reported literature.                                                
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Spalding(1974) and Macmillan and Watson(1975) reported that values of 
pregnancy rate per artificial insemination had decreased from 66%-to40% 
during the past four decade. 
Hoekstre(1994) In France indicated that fertility of the Dutch dairy 
decreased when introduction Friesian genes. Biochard (1998) In U K in 
the last 20 years a decline of pregnancy rate was documented. Royal 
(2000) In U S A conception rate at first service recorded levels below 
40%. 
Sprott(2004) stated that stress associated with high humidity effect on 
pregnancy rate of dairy cows. Ingraham(1975) estimated a decline of 
pregnancy rate  of dairy cows forms 55%-10% during high temperature 
humidity index above 70. 
Vincent(1971) reported 0% conception in beef cows when average body 
temperature of elevates to 40 º C or over .Quaintely (2004) on other hand 
studied some risk factors related to low pregnancy rate. 
Several factors were evident among the different studies reviewed those 
factors include Environmental stresses sush as heat stress that can occur 

















Conclusion and recommendation 
          The objective of this study was to evaluate the reproductive 
performance of cross bred dairy cows (Holstein Friesian x kenana)  
during the period 2000 – 2008 under the prevailing management and 
environmental factors in Khartoum state (Soba district)  
It was assumed that the results obtained would throw lights on the 
performance of  cross bred in this part of Sudan and would help in 
planning future policies of development in the dairy industry.  
When the reproductive performance of this herd was examined the results 
revealed that the calving interval was (407.2 ± 8.3 days) which was goods 
as compared to performance of cross bred dairy cows in similar 
environments reviewed in the literature. The number of services per  
conception ( N.S.P.C) was ( 2.6 ± 0.1 ) days open ( 104.2 ±6.7 ) days and 
pregnancy rate was 34%. The length of the days open and number of 
service per conception  was not due to the cow , it was due to 
management factors most probably due to a heat  detection problem . It 
should be recommended  that when dealing with purebred maximum level 
of management should be provided  e.g. (Housing, feeding, sanitation and 
health).  








Ab Almagid, M.A.(2007). Some Studies On the Performance of   Holstein –Friesian Cattle 
in Khartoum State, MSc. Thesis, Faculty of Animal production, University of Khartoum 
(Sudan).   
Abdelgader, A.E. (2002). Studies on Some Aspects of Friesian cattle production in 
Hot- Humid Climates. M.Sc. Thesis. Faculty of Animal Production, University 
of Khartoum. 
Abdelgader,A.E (2004). The Performance of Holstein-Friesian cattle under Sudan 
Conditions. M.Sc. Thesis, Faculty of Animal Production, University of 
Khartoum.  
Abuzaid, A.H. (1999). Critical study on the performance of exotic dairy cows under 
Butana Dairy Farm condition in Sudan. MSc. Thesis, University of Khartoum, 
Sudan.  
Ageeb, A. G. and Hayes J. F.  (2000) .Reproduction responses of Holstein- Friesian 
Cattle to the Climatic Conditions of Central Sudan. Tropical Animal Health and 
production, 32, (4): 233. 
 
Aguilar,C.J.A. and C.J.A.Hinojosa.(1984).Reproductive performance of Holstein 
Friesian cows in a humid tropical climae.Anim.Breed.Abst. 52:6436. 
 
Ahmed, N.(1995). Production efficiency of Dutch Holsteins under sub-tropical conditions 
of NWFP.Ph.D. Thesis Dept. of Livestock Management ,University of Agriculture, 
Faisalabad, Pakistan. 
 
Ahmed. M., J.H.J. Wertvander.(1999). Additive and non additive genetic effects in 
Friesian ,Jersey and Sahiwal crosses in Pakistan. Department of Animal Science, University 
of New England. 
 
Arora, D.N. and J.S. Sharma.(1981).Performance of Jersey and Holstein Friesian cattle 
under hot and semi – arid conditions Indian J. Dairy Sci. 35(4):598-602. 
 
Badaran,A.A., and M.K.Shebl.(1991).Genetic and Phenotypic relationship between milk 




Bagnato, A. Oltenacu, P.A. (1994). Phenotypic evaluation of fertility traits and their 
assocation with milk production of Italian Friesian cattle. J. Dairy Sci. 77: 874-882. 
Bakkir, G. and Centin.(2003).Breeding characteristics and milk yield traits of Holstein 
cattle in Reyhanli Agriculture Facility Turk Veterinerlikve  Hayvancilik 
Dergisi.Vol.27,No.1:173-180 
Bashir, I. E. (1990). Reproductive performance of Holstein-Friesian dairy cows with 
indirect comparison to different cross-bred grades in Sudan. M.Sc. thesis, 
University of Khartoum (Sudan). 
 
Bhoite, U.Y., S.U. Bhoite, and B. R. Ulmek.(1999).Genetic and non-genetic factors 
influencing milkproduction traits in triple cross inter bred cows. Department  of Animal 
Science and Dairy Science, Mahatma Phule Krishividyapeeth,Rahuri-413 722,Dist.Ahmed 
Nagar (M.S) Veterinary Journal .Indian.Vol.76No9:810-813,6ref. 
 
Biggers, B. G., R. D. Geisert, R. P. Wetteman, and D. S. Buchanan. (1987). Effect of 
heat stress on early embryonic development in the beef cow. J. Anim. Sci. 64:1512–1518. 
 
Bila,M. (1996).Productive and reproductive profile of Holstein kept in Baluchistan 
province .M.Sc. Thesis,Dept. of Livestock Management ,University of Agriculture , 
Fasialabad,Pakistan. 
 
Biochard,D., Barbat and Briend.(1998). Genetic evaluation for fertility in French dairy 
cattle .Proc. of an international workshop on Genetic improvement of Functional Traits in 
cattle(GIFT).Fertility and reproduction. Grub. Germany.Nov. 1997.Interbull 
Bulletin.18:99-101. 
 
Bodisco,V., A. Rodriguez,E.C. Alfano and S. Mendoza.(1977). The first lactation in 
three generations of Holstein Friesian and B.Swiss in Marcy .Venezuela,Agronomia 
Tropical .27(6):591-600(Anim. Breed Abst.46:4723,1976). 
 
Butler, W.R., D.J.R. Cherney and C.C. Elrod.(1995). Milk urea nitrogen (MUN) 
analysis Field trail results on conception rates and dietary inputs.Proc. Cornell Nutr. 
Conf.p.89. 
 
Campos, M.S.C.J.Wilcox,C.M.Becerril and A.Diz.(1994).Genetic parameters for yield 
and reproductive traits of Holstein and Jersey cattle in Florida.J.Dairy Sci.77(3)867-877. 
 
Cheema,A.A. and H.A.Samad.(1986).Performance traits of imported Holstein Friesian 




Cheema,A.A.(1985).Reproductive performance of Holstein Friesian cows kept in Quetta, 
Bauchistan.M.Sc. Thesis, Dept. of Animal Reproduction , Uni. Of Agri., Faisalabad, 
Pakistan. 
Chen, O., and P. J. Wei.(2000).Aspects of reproduction Female Bos Indicus cattle :A 
review .Australian Veterinary Journal 71:422-426. 
 
Chytil, M.A.(200).Physiological responses of Slick versus normal haired Holstien 
XSRnepol cross bred cattle in Florida.University of Florida.Master of Science. 
 
Combellas,J.(1982).Information obtained over 10 years (1970-81) on a herd of Holstein 
Friesian cattle in Maracy, Venezuela ,Annual Report :87-101.(Anim. Breed 
Abst.52:32445,1984). 
El- Khalil, A.O. (2001). The reproductive and productive performance of Holstein-
Frisian cattle under Libyan conditions. M.Sc. Thesis, University of Khartoum, 
Sudan. 
Elfagir, I, M.  (2002). The evaluation of the performance of Holstein-Friesian cows in the 
Gezira dairy Production and Processing Project. Faculty of Animal Production, University 
of Khartoum. 
 
Fenton ,F.R.,F.A. Blanco, S. Galined,D. E. Ramirez and O. Verde.(1976). Fertility of 
Holstein Friesian cows in Maracy,Venezuela Agronomia Tropical .26(6):473-488.(Anim. 
Breed Abst.52:3863,1984). 
 
Fulsounder,A.B., K.R.Tajan,S.N.Radadia and A.P.Vyas(1985).The influence of 
Holstein Friesian inheritance on the performance of Kankrij cattle. Livestock 
Advisor.9(5):9-12.(Anim. Breed. Abst. 53:105,1985). 
 
Gabris, J., and L.Timko and M. Dobos.(1978). Breeding and acclimatization of Danish 
Black Pied in Slovakia .Anim. Breed .Abst. 46:2117. 
 
Garcia, M. and M. Velez, (1988). Factors affecting the production of purebred and 
crossbred dairy cows at the Panamerican Agricultural College. Ceiba, 29:77-92. 
 
Gogoi, D. N., R. N. Goswami and D. Das. (1993). First lactation performance of Jersey, 
Red Sindhi and and their F1 crosses under the farm conditions of Assam. Indian J. Anim. 
Sci., 63(5): 569-572. 
 
 
Haq, A. U., R. A. Chaudhry, T. Rahil, N. Ahmad and R.A. Jabbar.(1993). 
Reproductive efficiency of Holstein Friesian and Jersey cows maintained atLivestock 
44 
 
Experiment Station, Bhunikey (Pattoki), Punjab Annual report, Res. Inst. Physiol. 
Anim.Reprod., Bhunikey (Pattoki), Distt. Kasur, Pakistan, pp: 24-34. 
 
Hayse,J.F.,R.I.Cue and H.G. Monardes(1992).Estimates of repeatability of reproductive 
means in Canadian Holstien.J.Dairy Sci.75:1701-1706. 
 
Hoekstra, J.,A.W.vander Lugt, J.H.J.vanderWert and W.Ouweltjes.(1994).Genetic 
and phenotypic parameters for milk production and fertility traits in upgraded dairy cattle 
Livest.Prod.Sci.,40:225-232.  
 
Ibrahim K.; Can U.; Attila K. and Yavuz  A. (2003).Comparative analysis of milk Yield 
and reproductive traits of Holstein-Friesian cows born in Turkey or imported from Italy 
and kept on farms under the Turkish- ANAFI Project. Ital. J. Anim. Sci. 2; 141-150. 
 
Ingraham, R. H., D. D. Gillette, and W. C. Wagner. (1974). Relationship of temperature 




H.S.Krishraswamy.(1996) .Effect of non genetic factors on inter calving priod of Holstein 
Friesian in tropical conditions.Indian J.Dairy Sci.49(8):525-529. 
Joe, H. B.; John, W. F. and Scott, T. W. (2004).Applied animal reproduction. Sixth 
edition. Pearson prentice Hall, Upper Saddle River, New Jersy.  
Juma, K.H., M.L. Al-Ani and ST. Rasheed.(1988). Factors affecting number of services 
per conception in pure bred Friesian and its crosses with  native Iraqi cattle. Indian J. 
Anim. Sci. 58(1)94-97. 
 
Juneja,I.J., N.S.R.Sastry and B.L. Yadav.(1991).Performance of purebred herd of Jersey 
and Holstien-Friesian cows in the semi-arid region.IndianJ.of Anim. Production and 
Management .7(4):240-241(Dairy Sci. Abst.54:2537,1992). 
 
Kahi,A.K.,W. Thorpe.G.Nitter,J.A.M.Arendon K and C.F.vangral.(2000).Economic 
evaluation of cross breeding for dairy production in pasture based production system in 
Kenya livestock production science Vol.65.,No.112:167-184 
 
Khan,A.,K.B.Mirbahar and M.U.Samo.(2000).Productive and reproductive performance 





Khan,M.J.(1988).Adaptation of Friesian Cattle to the Humid Climate of 
Pakistan.Proceeding of Seminar on Dairy Production Potential and Challenges .University 
of Agriculture,Fasilabad,Pakistan. 
 
Kiwuwa,G.H,J.C.M.T, M.Y.K, G.W, J.D (1983).Cross bred dairy cattle 
reprodutivity in Arsi region,Ethiopia ILCA.research report no.11.  
 
Kulkarni,M.D.,A.H.UlemaleR.S.Bansod andKhanvilkar.(2001). Effect of year, Genetic 
and cow group son conceptionIndian heifers rate in cross breeds. Indian Journal of Animal 
Reproduction,Vol.22,No.1:75-76. 
 
Kumar,S., H.S.Panday,N.C.Sharma,andB.G..Katpatal.(1980).Productive and 
reproductive performance of Holstein Friesian herds in India. ndian Vet.Med.J.4(1):1-
7(Anim. Breed. Abst 49:3862,1981). 
 
Lucy, M. C.( 2002). Reproductive loss in farm animals during heat  stress. Pages 50–53 in 
Proc. 15th American Meteorological Society  Biological Systems and Aero Meeting. 
 
Macmillan, K.L. and J.D. Watson.(1975). Fertility differences between groups of sires 
relative to the stage of oestrus at the time of insemination. Anim. Prod., 21:243. 
 
Mangurkar, B. R., Y. P. Phandis and A. B. Pande, (1987).First lactation performances 
of imported Canadian Holstein-Friesian and Jersey heifers in India. World Rev. Anim. 
Prod., 23: 27-32. 
Mangurkar, B.R., S. B. Gokale, D. N., Shndey, A. B. Pande and Y.P. 
Phadnis.(1985).Reproduction  performance of Holstein Friesian and Jersey purebred cows 
in a herd in   India.Indian.J.Anim.Sci.55(10):893-897(Anim.Breed Abst.54:4993,1986).  
      
Mustafa, M. I., M. Latif, M. K. Bashir and B. Ahmad,(2003). Reproductive 
performance of Red Sindhi cattle under hot and humid environment of Black stone 
province of Pakistan. Pakistan Vet. J.,23(2): 66-72 
Nebel, R.L. and Mc Gilliard, M. L. (1993).Interactions of high milk yield and 
reproductive performance in dairy cows. J. Dairy Sci. 76: 3257-3268.  
 
Negash, M.(2001).Genetic studies of fertility performance in Holstein Friesians Indian J. 
Anim. Sci.71(1):45-47. 
 
Niazi, A. A. K. and M. Aleem.(2003).A survey of productive and reproductive 




Oldenbroek, J.K.(1978).Comparison of North American Holstein Friesian with Dutch 
Black and Red Pied. Anim. Breed. Abst. 46:91. 
Osei., S.A., Effah,k., Baah, and Karkan, P. (1991). The reproductive performance 
of Friesian cattle bred in the hot humid forest Zone of Ghana. World Animal 
Review. 68:52.  
Ozbeyaz, C., M. Kucuk and N. Colakoglu, (1996).Fertility of Swiss Brown cattle at the 
Malya State farm. Lalahan Hayvancilik Arastirma Enstitusu Dergisi. 36(2): 1-17. 
Ozcelik, M. and R. Arpacik, (1996). The effect of season on reproductive traits of 
Holstein cows in centralbAnatolia. Lalahan Hayvancilik Arastirma EnctitusuDergisi, 
36(2): 18-41. 
Parmer,O.S. and G.S. gill.(1988). Comparative performance of imported and farm-
bred Holstein friesian  during first lactation. Res. Punjab Agri. Univ. Ludhiana, 
India.25(4):619-620.Paul, F.(1995).Factors Influencing Pregnancy Rate of 
Lactating Dairy Cows. Dairy Science Dept., UW-Madison. Plant Sci. 14: (In 
press).  
Pryce, J.E.; Coffey; M.P. and Simm; G. (2001). The relationship between body 
condition score andreproductive performance. J. Dairy Sci. 84: 1508-1515. 
 
Pursley JR, Kosorok MR, Wiltbank MC. (1997).Reproductive management of lactating 
dairy cows using synchronization of ovulation. J Dairy Sci.,80:301 
 
Pursley,J.R., M.C. Wiltbank,J.S.Stevenson,J.S. Ottobre,H.A. Garverick and 
L.L.Anderson.(1997). Pregnancy rates per artificial insemination for cows and heifers 
inseminated at a synchronized ovulation or synchronized estrus.J. Dairy Sci., 80:295. 
 
Quintela ,L.A, A.I.pena .M.J.Taboada .G.Alonso.B.varela 
portas.C.Dias.M.Barrio.M.E.Garicia.J .J .Becerra.P.G.Herradon(2004).risk facors for 
low pregnancy rate in dairy cattle retrospective study in the northb west of Spain. 
 
Rafique, M., M. Z. Chaudhry and M. A. Amer,( 2000).Reproductive performance of 
inter se Holstein Friesian x Sahiwal crossbreds. Pakistan Vet. J.,20(3): 109-112. 
 
Royal,M.D., Darwash,A.P.F.Flint,R.Webb,J.A.Woolliams and G. E. 
Lamming.(2000).Declining fertility in dairy cattle, changes in traditional and endocrine 
parameters of fertility.Anim. Sci.,70:487-501. 
 
Saha, D. N. and H. K. B. Parekh, (1988). Factors affecting reproductive traits in half and 




Sandhipiroj,E.T.(1999).Correlation between body weight at different ages on some 
production and reproduction traits in Holstein Friesian XSahiwal cross bred cattle (Part 11 
.(Sandip Banerjee. Soma Banerjee Indian Veterinary Journal ,2002,Vol.79.No.11:1172-
1175,11ref. 
 
Sattar, A., R. H. Mirza and M. Latif, (2004). Studies on some production traits in 
Jersey cows. J. Anim. Plant Sci. 14: (In press). 
Sattar,R.H.,Mirza,A.A.K.,Niazi and M.Latif.(2005).Reproductive and productive 
performance of Holstein Friesian cows in Pakistan.Pakistan Vet. J. 25(2): 2005 
p.75-81.  
Serdar, D. D. and Erdogan, T. (2002).An Investigation on milk yield and 
reproductive performance of Holstein- Friesian cows in kocas state farm 2 
reproductive traits. Turk. J. Vet. Anim. Sci., 26: 103-107.  
 
Shah, S.J.(1986).Productive performance of Holstein Friesian cattle.M.Sc.Thesis,Dept.of Animal 
Production, University of Agriculture, Fasialabad, Pakistan. 
 
Singh(2001).Acta Veterinaria Hungrica Studies on age and weight at first calving in 
various grades of Holstein X Sahiwal crosses.Singh ,No.P. YadaV,M.G Indian Jounal of 
Dairy Science Vol.54,No.4:226-228,13 ref. 
Singh,A.S. and M.Mishra.(1980).Physiological responses and economic traits of 
Holstein, Jersey crossbred and Haryana cows in hot and humid environment 
.Indian J. Dairy Sci.33:174-181. 
 
Spadling, R.W., Everett and R.H. Foote (1974). Fertility in New York artificially 
inseminated Holstein herds in dairy herd improvement. J. Dairy Sci.,58:718. 
 
Sprott,C.R,G.E Selk, and D.C.Adams.(2001) Review. Factors affecting decisions 
on when to calve beef females prof. Anim.Scientist 17:238-246 
 
Stout,J.D.(1978).Profile of D.H.I. management factors of twenty high and low producing 
Holstein herds.Anim. Sci. Research Report,A.E.S.,Oklahoma University.M.P.103:156-160. 
their F1 crosses under the farm conditions of Assam. Indian J. Anim. Sci., 63(5): 569-572. 
 
Thompson, J.R. (1988).World Holstein breeding .Intermediate report workshop EU. 
Concerted action Genetic Improvement of Functional Traits in cattle:(GIFT).Warsaw, 




Vincent, C. K.(1972). Effects of season and high environmental temperature on fertility in 
cattle: A review. J. Am. Vet. Med. Assoc. 161 
 
Waddad.,S.A.(2005).Productive and Reproductive Performance of Friesian Dairy cattle in 




Waddad.,S.A.(2005).Productive and Reproductive Performance of Friesian Dairy cattle in 
Eastern Saudi Arabia PhD Degree Thesis Sudan University of Science and Technology. 
 
Washburn,S.P.,C.H.Brown,B.T. McDaniel and S.L. White.(2000). Reproductive trends 
among Southeastern dairy herds. J. Dairy Sc., 83:suppl.1-229. 
 
Wilkins,J.V.G.Pereira,A. Ali and S. Payola.(1979).Milk production in the tropical 
lowlands of Bolivia. World .Anim. Rev.(FAO),32:25-32. 
Zaied, A.A. (1995). The effect of local environment on reproductive and productive 
traits of exotic breeds in Arab World. Arab Organization of Agricultural 
Development. Paper in the International forum of evaluation of exotic cattle 
breed and their adaptation to the environment in Arab World, Tunisia (Arabic). 
 
